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Toor abov« r*f»r«iio« •ou«ht of tho DopartMai of 
Sappl/ oa Inrootlfimtion of tho foMlhilltj of « now alroraft 
dool^ pxopoood by Squndroa Loador falloor. Tho uttor woo 
rofflCTod to A*H.L* and Squadron Loador Wallor wao Intorwlowod 
at thooo Laboratorloo on 26th April* 

2* I ottaoli ooploo of our to^aioal ooononta on 

Squadron Loador Wallor' a propooal. I think thooo rwnrto oaa 
bo oonnod up bgr tho oonelodl^ paxacrpph whioh I quotoi 

*At thio ota^ it la onlj poaoiblo to aoji in 
▼low of tho forogoinc zonarha» that thorn dooo net noon to bo 
OOP obwioua aajrodjrnaalo adwantago in tho propooal ovor 
apatono obtaining lift bgr dlroot axial aooolorotien of a 
▼ortioal Jot* / 
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Tour BI3/2/29 of lot April, 1966, roforo. 
io/b 4 ^owod that no furthar aoticH^o roquirod. 
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Tk* 4tta iwavited fegr SpalTW Tti»r lallar U to« iaate^wKl* 
%• att«ii 9 % a paraoiM fk—IVIIlty iHiiyt k«i s H u H o a la 4naa to MrtalB 
toato prinaipiaa ahtak mrm laaslatoU 



A Boatntoi ktlan tdMB toeaad toa «atii« ajnrtM toaia that 
tlM ri^ avotoU aaaaol proiaaa ma llA toaa tka apaaid onayanaat af 
toa aaaatioa p r ai t a«ai ia torwlag tba harlaaatol >a% wtioaUjr toaaani. 
Ttoa toa ai tl— Uf% atoaiiatola« aaiar Itoal ao«l«*toaB alto aa laiaaa, 
la anap^**»^JT iatawilaai toa aoMatoa aatoalnc toa a p a to a ia toa 
laitlally^hcrlaaakal Jata Vka rlaf aia( aato aaialjr aa a totalaf vaaa» 
80 that iaalprtag It far an aaaaaaiaal.7-Uak Ult «1U aaaalt la oaaa* 
taralM af toa |at aal aa aotaal Aaoaaaaa la toa aartlaal naatlaa* 



It tooalA Aotoar ba aka^aii toal toa toeva lift 

alU aaly to aaaa l oaaA if toa ^ aoaaa alaaaly aaar ftoa toa alratoft* 
If aajr part of toa Jat ia aaahantkafl lato |»ta airaraft igrataa ao aa to 
ratoea toa total ta#iiaal ^l■aaBr^ anapaaaat af toa aoMatai flaallj 
a^aatoAt toa aaaaltwt lift aa tto avataa aUl to ratoaai aaeorlliialj* 

Itoa toa teto gltaa tgr toutovoa laaAar iBaar it appaaaa 
that an al l «a p" — I aM la too raglaa or 3DOO«JDOOil¥. la aaotaaplatoi* 

If toa laaar oalaa C»oo Ih*) la tatoa, to«atliar alto toa 
fioaa fto aaaa flto of 3«^ alag^oaa* (IJDO a«f«a«)i toan tlia laAlal 
oalaaltip raqt a Aral la toa laoidaat Jat la app ra at antaljr A 90 f*p*a* 

ta^ not lag eaapraaalkilltar affaotot toa Jat haIgM at aait 
ftoa toa 6 ft. Aliatto fto oUl toaa to 1.29 laahaa. It Oto to aaaa 
that aatowrglag a alag of»aaM 1*9 to 2 ft. OhtoA la a Jat of tola 

tklotoaaa aoalA paaa Alffloaltlaa. 

Fttrthar toa itaal alalai ho r aapi w ragalrat fto tola 

* U»5 

aa toolMt tha irat tati lapat af U» H.P. 



Utamalloal/» If aa tato too laaidaatojat ratlal aaloaltf 
at» aag» 100 f»p.a.» tha aaaa flaa vaanArad alll to 10 alaB^aaa. (l»a« 
appradaatal/ 7 tlaoa too glaaa aalaal* and toa i t o al 1«P. roqalrto 
aUl to Itt. 



It la aaasat that It la pr ap e oat to laa a aaa ti tfkeal fto 
vlthaat a aolata to prataao a flaa all aaaaat tha parlphwT* 
althoato aa aaa fiat aa data Ibr aaa la tola aoatitlaai a prallaAanap 
aalcalatlaa lapllaa that* fbr 100 f«p.a« latlal aadt aalaaltp aat 
vaUBM flaa af IJOO a.r.a.t too affiaiaatr la Itoalj ta to Im that 

At tMa ot^ It la oalj po ao l h la to aap« la oiaa af tha 
famgolag naaato* that toaro toaa aat aaaa to to atp ahokoaa aarotpaBada 
atoaatBgia la toa piapnaal ooar apaft ehtaialag lift kg tlroat artal 
aaaaUratloa af a aartlaal Jat. 



Aaaaaaatlaal H aao tiato Uhoratoriaa. 
fOth tog* 19t6* 
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Z imdtrttiuid Miss Lsaslrs of Asronsutiesl 
RsssarMh Laborstorlss Is sxsttinlBg jour proposals 
sad is la tho oourso of proparia^ s rsport* 

Tours slnesrsljt 
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Aa«lrtnt Oart»in«r in— > 



Sqiusdroin Lssdsr 0«I»« fsUar 
Dirsotorsto of BotsbliSluMi 
Department of Air, 
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JTrom: Squadron Leader G.L. VVALLSK 



Directorate of Eatablishmenta 
Department of A.ir 
Russell Offices 
CAi*fBfiKrA ACT 



J.C. W1SD(^ Esq.f 
Research and Development 
Department :of Supply 
339 Swanston Street 
Wr^LBOUHNE TIC 



1. As requested by you, I send herewith a copy of each of the 
patent specifications and the schematic drawing of rqy 7T0C design. 

2. I stress that the drawing is only sohetBatio; optimum 
dimensions, shapes and arrangement of components etc. can only be 
determined after the deaign, operating requirements and efficiency 
of the air generator (fan) annular aerofoil arrangement have been 
determined. I have therefore suggested to Mr. Kerr and Miss 
Leroaire that the aerodynamic feasibility study be limited at this 
stage to proving - or disproving - the air genera tor/annular 
aerofoil concept. 




f • 



COMMONWEALTH OF AUSTRALIA. 



Patent Office, Canberra 



Notification of Lodgment of Application for Patent 
and Acknowledgment of Documents, 



Application 



Application by.. 




Lodged at Patent ORice oo,,.....,... fiL, 

accompanied by the rollowjng documents — 

Application for patent with fee stamp aflixed. 
■declaration in support — 

^npiei^ Specification,Z!...sheeii with True Copy. 



Non. — ^Daie of application inserted 
as priority, date of claims. 



Orawings..„^.T.r;^ 

Ccnilied copy of basic, spedfication. 
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Commonwealth of Australia. Form I, 

Patents Act 1952-1962, 

APPLICATION FOR A PATENT. 

1 CQMON m 

(U^iLOCki^ 



y6 Ualboinne Avenue, 












hereby apply for the grant of a Patent for an invention entitled.,.,,. 






AIRCRAFT vaTH AlfflULAH AIKOPOIL 







which is described in the accompanying specification, 

address for service is ftfl. sitQYfl 



Dated this jCflKUP.th day of. ^^brufliy 1 9.,6G... 

To ; 

The Commissioner of Patents. 




(Si^/id^ure.) 



Thii form mii« be *ec*mp«uHi by dfibrr ■ pf(Ffitioiwl spedfttatiqii (Fefm 9 ukI inae tdpf) wib fee 14, «r bf • eomplet* 
ipecibcatiwi (Fwm tO mtid true copy) with fc* of S24, 

Sccliofl " J4.H10 Any of »lw foUowing penont, ’whdiwr i firitlib mbfect w not, nmf WaU an ippbalion f« ■ paten* t— 



(a) ibi! ictual ifivenlor s 

(ft) th« usiffKe of the actual in Wtof : 

(c) ihe Icfol repteicntetivo of * <J«c«cd immitor ; 

((f) ibe reprewnUtive of ■ dtcwfod uiiAm:« of the ac W mventor ; 

(e) a per»n lo wivom the mvention hn hm commurntated by the octwl inventor, bit let al rep«*en*jilive of aoiifoei! (tf the 
actual inventor* bi» Ick*! reprwentative of ouignef U twl retidcnl in Auttraiii) i 
{/) the Buigtice of Kicb a left I fcpreowiLativc at b specifieij in paragraph (c) or W) of tkii lub-Kction i 

(/a) a petion who would, if t were granted, upon an ippliciitinn made by * ptrtm referred lo in any of the proceding 

parafrtphi. he cnirtled to hove the patent migned to him j w 
(l) the agent or attorney of i petwo refetred to in any of llie preceding paraff«pli*“ 



(2.) Twf. cr mote perooni mty malic a joint ^pycaUoti for a patent and a patent may be granted lo ihem joifitly. 

(3.) An otMgnee of a port inlercit in on invention may make a joint AppiieatiDn for a patent with any of the peraoni refeired to in 
lub-icciion (),) of thti wetion and a patent may he granted to them jointly/* 

/tddrrj* /or SerWte.-'An addreai for lemce in AiwlraUa at which documenli may be *er»d on him perwiaJly of on * penon 
tpeeibed in the fonn on hii behalf mutl be itated n the appficotion by the pemm oompletini ihe lofm. 



A per wn may, by nolke m wriling Indged ar the Patent Offke* cWige hii addrni for lervkf to an addreta ipeeifKd in the noria. 
Non.— A decloraUon mint b« lodged kfote accepteiscs of the applicatioii— ate bKk of tbia fonn. 



* NdTE.-'If a declaration in Form 7 is not V»“pleted at of lodgmant of the application, 
it must »>® lodged before acceptance accompanied by toe prescribed fee of SOc. 






Commonwealth of Australia. 
Patents Act 1 952-1 %2. 



Form 7. 



DECLARATION IN SUPPORT OF AN APPUCATION FOR A PATENT OR 

PATENT OF ADDITION. 



In support of the Application made by 



fof a" Invention entitled 

Airqimn vdth Anmlox 

* 

I Cordon liesUe Waller 

*• - — -- 

3^ ' -Molboumo- . AvenuBf. . . Bflflklii ^ , A*C>»3!*^ 

do solemnly and sincerely declare as follows: — 

1. I am the applicant for the 

{or, in the case of cm application by a bo^y corporate) 

1, 1 am Quthor i ecd b y. . 

(hu amilisnnt fnr ..f t » mal cr . t h is dec l ar a tion an ite r 



2. I am the actual inventor of the invention. 

(or, where a person other than the invaitor is the applicant) 

-i ■■■■■ — 

— 

....v A - .is the a ehi al -d « ¥ef tto e- of th » - inywi tt ow 

ond — the- facto upon which ontitlrtl J, entitled to make -the 

a p p li cat i on - ar e oo foliowo i— 



Declared at this day of 

The Commissioner of Patents. 




(IMPORTANT.— Cross out inapplicable words in the above Form.) 



TiSUE €®PV 




I certify thul thb and ibe faUnwin{> 
/ ^ pac^ are a true and cf>irect 



copy of the oHsioa] Spccificatioas^ 
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COMMONWEALTH OF AUSTRALIA. 

The Patents Act 1952-1962. 

PROVISIONAL SPECIFICATION FOR THE INVENTION ENTITLED:— 
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Title of 
tnvemion 
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Application 

Form. 
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The invention is described in the following statement ; — 



p Ihlil 4 p )4 4o) ■■ I. r»-i 



!i!hl» Inventiffli relatee to aa alroraft- with an annulax 



aerofoil and aaaooiated cottponents to aohiavo Toartieal and 

1 5 rtj ^ t and to effect flight control. 

""Preoent' vertical lift aircraft use aerodjnuunla lift ■ 

onfl oonsidexuble donxiwarda thrust or use ralnly downwards thrust 
to achieve vertical pjid transitional fUfiJit* Kxey also use 
fll^t oontxol systems that mainly rely for their effect upon a 

■■ reaction obtained from "the ambient "atmospliero'-i 

= It is the object of the invention to give an alroraft 

the Capability Of eUstalning vertical flight and of achieving 

• transitional fUi^t' by "mainly aerodynamlo lift and to provide 

f 

the alroraft with a fll^t control syatem that mainly does not 



reljr for of foot u^^oa reaction obtainod from the ambient atmosphere. 
This ia aooompiishod in the foUowii^ oannort - 

An aircraft vritb a body whioh aiay be of oircular shape 
but the body as a whole is of a shape capable of generating 
aerodyruunio lift. Located* In and oonoontrlo with an annular 

in and arovtnd the top of the oiroraft is an annular aerofoil of 
a section wliioh gives a leading edge around the inner oiroumforenoe 
and a trailing edge around the outer oiroumferenoe of the annular 
aerofoil. The upper ourfaoe of the annular aerofoil is exposed 
to the ambient atmosphere and the lower surface faces downwards 
into the body of the edroraft. The aimulor gap between the 
trailing edge of the annular aerofoil and the outer oiroumferenoe 
of the cavity in which tho annular aerofoil Is located is capable 
of being olosed or being varied in size e<iually or unequally 
around the annular gap by selective and oontrollod movoxaent of 
suitable vanes or shutters. A similar provision may be mode 
for the annular gap between the leading edge of the annular aerofoil 
and tho Innor oiroumferenoe of tho cavity in vdiioh the annular 
aerofoil is located. Tho annular aerofoil is attached to a 
dioo or partial disc located within the airoraft and below i 
oonoentrio and porullel with the annular aerofoil. The annular 
aerofoil may be oapoblo of oontrollod porpendioular movemunt 
relative to the disc or partial disc. An annular ohamber with 
a oontimouo lipped gap around eaob of the inner and outer 
oiroumferonoos of the chamber is located within the body of the 
airoraft and oonoentrio with the annular aorofoil. The lips 
of the gap around the outer oiroumferenoe of the ohaaiber faoe 
the leading edge of the annular aorofoil. Thla chamber and 
the lipped gaps around its inner end outer olrcumferenoes are 
respectively and hereinafter referred to as the inner throat, 
the inlet of the innor throat and the outlet of the inner throat* 

A similar oliamber but of larger inner and outer olrcunferonces 
is located within the body of tho aircraft and oonoentrio with 
the annular aerofoil. The lips of the gap around the innor 



eirouiurftrcnoe of the chtuaber face the trailing ed^e of the annular 
aerofoil. tD;la ohaiober and liie lippod. around its Inner and 
outer cirouciforoncea oxo reopoctlvely and hereinviftcr referred 
to a-s the outer throat, the inlet of the outer throat and the 
outlet of the outer throat. She imor and outer throat e oay bo 
capable of contrcllad perpendicular axid/or tilting oovencat 
relative to the plane of the annular aerofoil. Looatod in or 
near the outer throat are vertical end horiaontal vnnee or blades 
capable of seleotive and controlled rotating novonont. The 
inner throat and/or tho outer tluroat may be attached to the body 
of the aircraft or to the disc or partial disc. The disc or 
pfirtiaX dlac has a central vertical axle vdiich is taounted in 
bearings attached to the aircraft* An air generator or 
generators vhioh laay be In the fom of a' fan or fans is or are 
also attached to the vertical axle. The disc or partial disc 
nay have fan blades attached around end near its outer 
oircunforcnco. Tho disc or partial disc and attachments ore 
rotated by Jot roaotion dovioes attached to and near tho outer 
oirciuoferGnco of the disc or partial disc. The inlets of the 
Jet reaction devices are connaotod to an annular chamber located 
within the body of the aircraft and concentric with the disc or 
partial disc and tho efflux outlets of tho Jet reaction devices 
are connected to a similar chaobor* Tlio cb^tober to which the 
Afflux outlets of the Jet renotioa devices ore oonnootod has 
cutleta or an outlet around the body of tho aircraft and op^ to 
the {uablent atinosphoro. The outlets or outlet of tho chamber 
are capable of being varied in size equally or unequal/ hy 
Boloctlve and controlled movement of suitable vanes or shutters. 
Vertical and horizontal vanes ox blades capable of selcctivo and 
controlled rotatins movement may be located across tho outlets 
or outlot of the chamber. 

The production of aexod,ynamio lift by tho invention fox 
vortical fli^t is accomplished in the following manneri- 
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iL lor^ voluse of air is cenorated by tbs nlr 
jvonerator or consratoro, is^ forood through ths inlet of 
the inner throat, throu^ the inner tliroat, and throu^ 
and shaped by the outlet of the inner throat, itapingee 
on and is divided by tho leading cd£^ of tlie amular 
aerofoil, pasaos over and under the annular aerofoil and 
onuses the tumular aerofoil to produce aero dynamo lift* 

The onount of aerod^rnomo lift produced by the annular 
aerofoil is regulated by vaxyin^ tho output of the air 
£;onerator and/or by vazyiivs: tho position around the leading 
edge of the aerofoil at which the pain pass of edr Inpinges 
by controlled vertical aovec^t of the Innor throat ond/or 
the annular aerofoil. After paselng over and under tho 
sniwlor aerofoil the air is forced and sucked into the inlet 
of the outer throat and this conbiaed with rotation of the 
annular acroloil results in a degree of boundosy layer control 
of the air flow over the annular aerofoil. The air is then 
forced and sucked through the outer throat, and throu^ the 
outlet of the outer throat into tho annular chacibox in which 
the inlets of tho Jet reaction devices are located. Tho 
passage of the air into the annular ohaciber stay be assisted by 
the acti<m of the fan blades vdiioh may bo attached around and 
near the outer oiroupferenoe of the disc or partial disc. 

The production of aorodynoaic lift by the invention 
for transitional fli^i^t is uocompliahed in tho following icannon- 
}.ioyeiaeut of the aircraft in the horlsontal plana 
relative to the plane of tho aircraft or in a plane with a 
substantial horizontal component relative to the plane of the 
aircraft causes the body of tho aircraft to produce aerodynaioio 
lift and at and above a certain speed of movomant in suoh planes 
the body produces sufficient aorodynamio lift to sustain flight. 
From nil forsvard speed and until reaching such speed of novemont 
in such planes the afreraft is in a condition of transitional 
fliehb and the balance of aerodynamic lift nooessoiy to sustain 

f 

suoh flight is produced and regulated in tho manner as hereinbeforo 



4 
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^ dceoribed for the condition of vertical The oaount of 

4 

aerodynaciic lift produced by tho annular aerofoil for transitional 
fli^t la alao roaulated by controlled novoiaent of tho voaeo or 
shutters provided to vary tho sIbo of tho annular cap betTrecn, tlie 
trailing: odgo of the annular aorofoil and the outer circunfcrenoe 
of the cnnular cavity in vhloh the annular aerofoil is located* 
burin^ transitional flight from nil foriTard speed oontrollod 
aovGQont of tho vanes or shuttoro to pro^piessivoly and eq.ually 
deoroasQ the size of tho annular gap causoo a progressive 
disturbance of tho airflow over and under tho annular aerofoil 
and this causes a progressiva dceronso in the aerodynacdc lift 
produced by the annular aerofoil. Vihen and after tho olroraft 
rev.clico the for\?ard speed at wliich tho body of tho aircraft 
produces the aerodynaiaio lift necessozy for fli^t, the annular 
gap la cosiplotoly closed by the vanes or shutters* buring 
transitional flight to nil forward speedt movcciaat of the vanos 
or shutters is controllod to progressively increase the size of 
tho annular gap to cause a progrusslve increase in tho aercdynanlo 
lift produced by the annular aerofoil. \7hon the aircraft roaches 
and while it rersains at nil forward speod« tho annular gap is and 
regains completely open* 

Fll^t control by the invention is accomplished in the 
folloRlng manner:- 

belcotlve and controlled rotatijsg movoment of the 
horizontal vanes or blades located in or near the outer throat 
mainly effects flight control of tho aircraft in the pitching 
and rolling pltinee* Tho vanes or blades being in the i^ath of 
air being forced and sucked throu^ the outer throat t movement 
of the selected vanes or blades deflects the air and causes a 
pitch and/or roll reaction by tho aircraft* Control in the 
pitoliing end rolling planes may also be effected or assiotod 
by selcotive and controlled tilting movement of tho inner 
throat* Such tilting of tlie inner throat would have the 
effect of varying around the annular aerofoil > the angle mads 
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by tho pltms of the onnulor acsofoil oM the scan of the path token 
by the six bctuccn tho Inner thro;:.t and the XocuUn^ od^ of the 
cimulcur aerofoil* Thio T.'ould cause the annular aerofoil to 
produce footer aexodynasdo lift near to lowest ~point of tilt of 
the inner throat .<nd this in turn would oauso the airoraft to roll 
axid/or pitch upirords and away ibJoa that point. Control in the 
rollins and/or pltcbins planes nay also he of footed or assisted 
by selective and controlled ciovcncnt of the vanes or shutters which 
may bo provided to eeunlly or unequally vosy the else of the annular 
gap hotv/eea tho leading edge of tho annular aerofoil and the inaor 
circunferonoe of the cavity in which tho annular aerofoil is looatod* 
tlovemcnt of the vanes or shutters to unequally vary the else of the 
annular gap would restrict the airflow over tha upper surface of 
portion of the annular aerofoil, and v/ould oauoe that portion to 
generate less aeredynr:Bic lift. !Fhis in turn would cause tho 
aircraft to roll and/or pitoh down^rards and away from the area 
of restriction of tho annular gap* Control in tho yavdng plane 
Is effected by selective und controlled rotating movement of 
vertical vanes or blades in or near tho outer throat. The vanes 
or blades being in the path of air being forced and suoked throuj^ 
the outer throat, movcaont of the vanes or blades defloots the 
air and OcUises a yaw reaction by the aircraft. Control in the 
pitching, rolling and yawing planes may also be effected or 
assisted by selcotive und controlled rotating movement of the 
horisontal and vertical vonos or blades which may be located across 
the outlets or outlet through which the offlux of the jet reaction 
devices pass into the oablcnt atziosphero. Such deflection of the 
efflux would oauso a pitch, roll or yaw reaction by tho aircraft* 
Flight control io assisted by such inherent ctabllity tho 
alrcr^ift rjdy possess as the resiilt of the ^yrooooplo effect 
produced by the rotating disc or partial diso and attached 
components and transmitted to tlio aircraft* 

f 

ftropulsicn of the aircraft by tho invention diaring and 
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after tramaltloi^ is iji ths foUgglng mamor 



Itouot froa the jet retyitl derloes attached to 



or gartial d^ sq in addition t o j^vlag,,th6 pr, partial 



ti:aaaitlQjx;.I..Xli^it...£roa.xdl..fQcn;a^...@jD>oieil*...„....!Dio.J.at.. reaction 
dc7iaoa..QfniM...iiito...t^Q...anrafLa:...c!K:^cs:...arid..Qut...to...t}3s...a^ 



atr: 03 |iiicra..±lixou^i...ti;ia..jOUtleta.-or...£iiL .au.tlat..axoiS!d..±ho .body...of 

the . aircraft. 323a...vaacs. or. shattcxa...pror±(^ tQ...rejulata,.cqu3XIy 

or rninqimlly th±> nirio of tba ontlet csp nlsoa ftf tha outlota. 0 X 3 .... 



solcctive^ controUcd to ofiaoo tho efflux to bo directed throt^ 
aeleoted outleta or a ael eo tedfflrtion of tho outlet wMch are or 
is ojpoolte to too dix or eabetantl a lly 

horlaontal noveDCT it r equired by the aircraft. _£Uoh coat 

,dis.3fitioa..fif...Qffl«a;..!exit.,£toai..!titw...sixor?ift.,Cfmop.3..t)^^^^ 

.ta..bfi...propfllLod..ia..±bQ..r.Q!iuirod..dire,ctian.,by,.tliruat..roao.tiQa...l? 3 r... 

]. ths-aircraf t. 

- J?Boduotioa -of -thruat lift ■by-tli©-..iav6atioa.far..all 

■GQadltiona-o£-fli^it--aay--be--«ooompliohQd la th 0 ..follo»ia^ .manner; - 
^IThxust prodi^ed by tba jet reaction deuces obtainod rxd 

j controU;^ ^ hereittbefoire d escr ibed bo directed doun^farda to 

^produce thxus t lift only <xc to prod uc e a tb r^ t lift component 

of proptLUioa tlucust by , a^ectiy^,, ooatro^ed aoyej^t 

tho oi&bleEzit 




Dated this .day of... 



19^^.--. 



J£GI^ TJALLEE 
(Name of AppHeant.) 

(BLOCK LETTERS.) 






s 



POBli 9A 



N 



eg ::oir.'EALTH of AUSTraiLiA 



THLi PATI^T£i ACT ^\'/y2^^962 



Ht07I3I0KAL SFXiriOATICK FCR BIS HrVi:T?I0i; SI; riTL3D; - 



j’J3lGRAi‘’T .gTE kirS^J'uAR AiIlOx'’OIL 



Phe invention is "I- scribed in the following atat«ment;- 

Tbis invention relates to the invention described in ihrovisional 
Specification for Invention entitled "Aircraft >d.tb Annular Aerofoil", Provisional 
Application for Patent So 1222 dated 4th Februiiry 1966. 

Hi8 objects of tuis invention are;- 

(i) lo i>rovi.de a means of varying the amount of aerodynamio lift 
generated by the annular aerofoil further to those methods 
described in the beforementioned Provisior^l Specification* 

(ii) To provide a means of eliminating power absorption by the air 
■venerator or air jenemtora during the starting cycle of the 
jet reaction device, 

(iil) To provide a means of making the air generator or air generators 
rotate at a speed less than the speed of rotation of the axle of 
the disc or partial disc. 

(iv) Po provide .■ means of making the aircraft capable of taking off 
from and landing on, and having mobility on, land or water. 

The objeota of this invention are achieved in the following manner: - 

The ijaisr throat m;-y b - attached to and rotate with the air generator 
or air gener«itors, or may be an integral part of the air generator or air generators. 
The central hub of the air generator or air generators has a aplinad central bore 
which fits over and is capable of sliding movswent along, matching splines on the 
axle of tho tUsc or partl.’.l di.3C. The sliding movement of the hub may be controlled 
by manual or/and automatic means. Such automatic means ms,)' be in the form of a 
device activated by centrifugal force. Incorporated in the hub is a clutch vdiich 
may be engaged or digmg'‘.ged b^. manual or/and automatic means. Such automatic 
means ci?y be in the fora of 2. device activated by centrifugal force. Also incorp- 
orated in the hub may be a pl.uietaiy or other suitable reduction gear assembly. 

Located in the cavities in the undsr-side of the aircraft mnjf be a number of 
laziding/flocitation rnita wliioh may be in the form of sealed cylinders. The Ic-ndiag/ 
floatation units moy be oapible of being extended to and retracted from a 
perpendicular position or near lierpendloular position dovmwards from the under-side 
of the aircraft. A wheel \7hich taay be oap:i.le of cast wring and '.rtiich may be capable 
of being extended or retracted, may be fitted to the Itrwer eixi of each or some of 
the landingr'^f loatation units, the term "lower snd" meaning that peart of oach Irnding/ 
floatation unit ’which, when extended, is the greatest distance from the vuirL’creida 
of the aireraXt. As ■'in .Itemative to a wheel at the lower and of each or Eoae of 
the lanling/ floatation units may be rt. levioe operating on the "hovercraft" principle 
>.‘hich provides a cushion of p;reaaure air belov/ the lower end of eaoh or some of the 
landin,.yfloatatiou units. The pressure air for such devices Li..y be pro'/lded by the 
air generator or aio.- jeneratora or by the jet reaction devices . 

■Jhe further netliod of v.aryin,:; the aerodynamic lift of the annular 
aerofoil by the invention io accoLijjllcbed in the follovd.ng rruuier:- 

Controlled jiiovemont of the hub of the air generator or air generators 
along the splinsd :>ortion of the juila of the iiso gives ’.ithia the liirita of the 
slidin^: travel cap -bilit^ of the hub along the apllned portion of the axle, a 
nuiiber of positions at which tiie hub ma;'- be held stationary roL''.tive to tho uxle. 

.lit each such position the pressiire air ganer .ted and expelled by the air 
generator or air jen orators and. shaped by the inner thro.-?t fixed to -.r integreJ. *.7±th 
the air ganeretor or air generators impinges on and is divided by a i»articular 

.../2 






position on and around the circumference of the leading edge of the annular aerofoil. 
Each selected position of the hub within bhe limits of its sliding travel along the 
splines of the axle of the disc or partial disc thus reaulta in an ?.ero-dynr.inic 
reaction by the annular Tilng equivalent to the aero-dynamic reaction by a wing of 
finite length to a variation of angle of attach of such vjing to the relative v/ind. 
Therefore, p-nd. &a is the case '.lith a '/iug of finite length, the greater the angle 
of attack of the annular aerofoil the greater the aero-dyn«unic lift produced and vice 
versa. 



Elimination of poi’/er absorption by the air generator or elr generators 
during the starting cycle of the jet reaction devices is accomplished in the following 
manner! - 



A sequence in the starting cycle of the jet reaction devices is the rapid 
rotation of the disc or partial disc to ‘.'hich the jet reaction diivioeB are attached. 
Such rotation, if the air generator or air genercitors also have to be rotated, would 
require application of considerable porter. At the beginning of the starting cycle of 
the jet reaction devices the clutch incorporated in the hub of the air generator or 
air generators is disengaged by manual or/and automatic meens Fvnd causes disengagement 
of the air generator or air generators from the hub and prevents pov;er absorption by 
the air generator or air generators during the starting cycle of the jet reaction 
devices, -'hen all sequences of the starting cycle of the jet reaction devices are 
completed, the clutch may be manually or/and automatically engaged and the hub then 
transoite rotational power produced by the jet reaction devices to the air generator 
or air generators. 

notation of the air generator or air generators at a speed less than the 
rotation speed of the axle of the disc or partial disc is accomplished in the following 
manner: - 



Power to the air generator or air generators is transtaitted through the 
planetary or other form of reduction gear assembly incorporated in the hub of the 
air generator or air generators. The reduction gear asseabiy converts the input 
rotational power created by the jet reaction devices into a rotational pov^er of 
greater torque but lower rotational speed for the air generator or air generators. 

Capability by the aircraft of taking off from and landing on and 
mohility on land or water aurfaoes i.s aooomplished in the following manner; - 

During and after landing and before and during take-off from land or 
water surfaces, the landing/ floatation units ore caused to be in the extended 
position and support and irovido a means of land or water mobility for the 
aircraft. Vfhea supporting and providing a means of mobility for the aircraft on 
land, such support and mohility is throu^ the medium of the wheels or air cushions 
located at the lower end of the landing/floatation units, •hen su; porting and 
providing a me ns of mobility for the aircraft on water, such au,-port and mobility 
may be ^rovided by the landing/floatation units alone or nay be provided through 
the medium of air cushions located at the lower end of the landing/floatation units. 



Dated this day of ?14ECH I 966 . 



dOtlDOiJ LESLIE ./ALL3B 
(llfune of Applioiint) 
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NEff AIHCam! DESIGN ^ PltOIPOSID >|l^3iyip[TY ^ 
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Farther to yotir letter 59/6/B of 22nd Uoroj^f 1966 1 
orranffenente have been made with Aeronautical Reeear^ 
Laboratories to have Sqn* Ldr« Waller* a xiew aircraft 
propoeale examined in detail* 

Son* Ldr* Waller has already had some dleousslone 
with the Chief Scientist and Deputy Chief Scientist* 



(Se(L) A. S. COOLBY 

(A. 8. COOLSf) 
Secretary 









1 transit 
FM.E examine,?^ 



FOLIOS 



DATE- 



Pron: Squadxon Leader Q.L. Waller 



Tell Dept, of Air Ebct 2352 



Sr, W.A.S. Butement, CBS 
Chief Scientist * 
Department of Supply 
339 Seanston Street 
MKLBODRNE VIC 




Department of Air (D Sat) 
Russell Offices 
CARSaEA ACT 

5tb April 1966 



1. Your and '•ir. Wills interest in sy VTOL aircraft concept has 
encouraged me to think about design detail of the concept and I have) 

t believe, now solved a number of design and performance details that 
have been worrying me. I have lodged a further patent application and 
apeolfication concerning the details, 

2. I have also done considerable research on how to increase 
aerodynamic lift of the annular aerofoil and find that a number of 
boundary layer control methods could be easily applied to the aerofoil 
and should greatly increase lift. 

3< Row that ity mind ia in Mgb gear concerning the design, I 

hops it will be possible for the '’numbers** work to soon commence at 
ABL - I am available now to take part in such work and the RAAF seems 
quite happy that I remain with the project for as long as may be 
neoessaiy, 

4< I shall be in Melbourne on Tuesday and Wednesday, 12th and 13th 

April, and will tele^^one your secretary for information on when the 
"numbers'* work is likely to commence. 







P. A , 

P’ibS Pt^INBp 
PC' 'y e -Viro-^ 



INTERNAL MEMORANDUM 





w 6 APR 1966 



ro« fNQiniiis vmM to 



DEPA 



SUBJ^TT HEW AIRCBAPP DESIGB - PROPOSED mSlBlLlTTf BTODY 

\ 

"S 

We will arrange to have discussions with Sqn. Ldr. Waller 



on hie invention. 




We will infom you of progres** 



J.B. DASCE) 

ACTING CHIEF SUPERINTENDENT 






l)«partB»nt of Air rofor to o new alroraft tealgii whl<di 

has boon invontod bx on R«A*A.F. Offleert Sq;D« Ldr« 6«L* ffolXor* 

Would you pIooBO arrongo for oao of your offioora 
to oonoult oltb Sqn* Ldr* Waller with a tIow to oarxTlag out 
a foaslblUty study of lilo inrontlon* Would you ploaso ktop 
BO laforsod of progroso in this nattor* 



N 



iJtmut cHiJg scuiwiiar 





njd i TRANSIT 
/iLE EXAMIN 

FOLIOS iljp 

INITIALS 
DATE 















R /yj/^9 

^ A‘'h/.^U^ ^ 

^r f ^ ‘/'^ — ^ ^xu^jZir^ 




COMMONWEALTH OF AUSTRALIA 



TELEGRAPHIC ADDRESS: 

■* AIRFORCE CANBERRA 

555/6/8 



I ItEPI-f QUOTE.. 



DEPARTMENT OF AIR 
CANBERRA, A.C.T. 



Secretary 

Department of Su]>ply 
339 Swans ton Street 
LlELBOroiiE G1 'VTC 



iniTJ AITtCEAH! BB3IGH - PHOrCSED 
FSASIBILI^JT STUDY 

1. An officer of this Department, Souadroh loaiier G.L. vraller, 

has submitted for consideration an aircraft design which he has invented, 
and which he believes is of military significance. RAAP engineering 
officers have undertaken a short preliminary investigation of the 
proposal, and they consider’ tlmt the advice of Aaronautioal Bssearch 
Laboratories should be aou^t concerning wiiether or not it is a feasible 
and practical proposition. Relevant extracts from the record of the 
discussions these officers had with Squadron Leader Waller are attached 
for your information. 

2* An important factor ooncemi ng Squadron Leader Waller's 

invention seeae to be the question of the aerodynamic properties of what 
is referred to as an annular aerofoil in the aircraft. In fact, it is 
believed tliat the aerot^namic feasibility of the design must first be 
Investigated before the degree of Depaxtraental interest that should 
be shown in it caii be determined. Accordingly, your assistance is now 
requested in tliia matter by allowing direct reference with Aezronautical 
Beaearoh Labo3?atories for t]ie purpose of their undertaking an aerodynamic 
feasibility study of Squadron Leader Waller's invention* 

3, Squadron Leader Waller could be made available to visit 

Aeronautical Research Laboratories to explain his ideas to the asrodynandclst 
chosen for the study. At tlie conclusion of their investigation it is 
reqxiested that Aeronautical Researdi Laboratories report on the aerodynamic 
feasibility of the invention and particularly whether they consider the 
invention is worth pursuing further, 

4* Your concurrence in the above proposals would be appreciated. 

If desired, personal contact may be made with Wing Commander J. jilaniiery 
of this Department (ibctension 273?) concerning detailed arrangements. 



(a. B. McEarlane) 
' SECRETARY 
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“ 2 , A laxse part of the discueaion was concerned with Sqn Ldr Waller 

explaining: the principle of operation of his proposed aircraft, and in 
answering the s4ny questions of the other officers on this aspect. He did 
not have any drawinffS, as he said that the occasion load not yet arisen which 
ren Hired them. He agreed, however, that the aketoh appended represented the 
basic principles of his desi^. He explained that he was quite clear in 
his own ra iled of the principles involved and the general way the aircraft would 
be constructed. At this ste^ he believed that consideration of engineering 
details was premature. In any case he felt that there were no insuperable 
design problems, and that his first need was for an evaluation of the 
aerodynsjnios involved. 

3, In very broad terms the aircraft was described as consisting 

essentially of a body, which could be circular in shape, and a large 
rotating assembly mounted on a central shaft about wiiidi rotated* - 

(a) a centrifugal type fan, 

(bj an annular aerofoil, and 

(c) a ciroiilar "disc” having perliaiis 
four simll jet engines, depending 
on aircraft size, mounted symmetrically 
around its periphery. 

Associated with the rotating coaiponents are various systems of vanes for 
control purposes, and ducting to control the airflow over tlie aerofoil and 
throu^ the aircraft to the engines, 

4 . Again very broadly, Sqn Ldr Waller explained tliat the aircraft 

worked as follows. The jet engines ere first started by any suitable mesne. 
This causes the rotating assembly to rotate and accelerate. Eventually a 
sufficient speed is reached for the fan to deliver air, via appropriate 
ducting, over the aerofoil. The airflow then enters furtlier ducting and is 
led to the intakes of the engines. The efflux from the engines is finally 
delivered to atmosphere in a downwards direction. 

5 . The primary lift in vertical flight for the aircraft is provided 
by the tLy aerofoil, with a lift bonus being available from the engines 
efflux. The amount of lift can be varied by moving the aerofoil vertically 
in the aiirflow, and by changing the effective inoldenoe by varying the 
direction of the airflow offered to the aerofoil from the fan. 

6 . A system of variable control vanes on the underside of the craft 

is 'oroposed to vary the direction of the engine efflux. In this way transition 
from pure vertical to horizontal fli^it can be achieved. At this stage the 
general aerodynamic ahape of tlie aircraft, which is of the lifting body typqf 
would begin to provide ^ditional lift, so that tiw lift from the annular 
aerofoil could be reduced as necessary. Control vanes in the airflow eyst^ 
of the aircraft together with those in the engine efflux are also envisaged 
for providing directional, role and pitch control, while gyroscopic effects 
of tto rotating assasibly are seen as providing appreciable stability. 

7 . Sqn I4x Vfeller also explained that meny details of the proposal were 
flexible as yet, and would depend on speciedist advice. As an exai^le, he 
said that it may be more jrcactical for the annular aerofoil to be stationary 
relative to the other rotating portions of the airoraft. Ha did not consider 
that sxush matters affected the validity of his basic idea," 
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